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^ I, Alphed Br chi 3 of Salstr. 20, Winter- 
TUur, Switzerland, a citizen of the Swiss 
Republic, do hereby declare the nature of 
this invention and in what manner the 
5 same is to be performed, to be particu- 
larly described and ascertained in and by 
ihe following statement: — 

This invention relates to two stroke 
cycle internal combustion engines operat- 
10 mg with pre-compressed charge, exhaust 
gas from the engine cylinders being em- 
ployed for pre-compressing the charge. 

In connection with internal combustion 
engines of this type, it is known to lead 
15 tlie portion of the exhaust gases which is 
to be recuperated* for. pre-compressing the 
charge to a thermo-motor in. the form of 
a turbine which is operatively associated 
with a rotary blower or the like for sup- 
20 plying the pre-compressed charge to the 
internal combustion engine. 

An arrangement of a known power plant 
operating on this principle provides for 
an axial cylinder extension equipped with 
25 different sets of ports for separating the 
exhaust gases from a two-stroke cycfe in- 
ternal combustion engine during each ex- 
hausting period into different pressure 
stages of which the highest is utilised in 
30 the turbine, means being associated with 
said .cylinder extension for controlling 
said ports. 

Another known arrangement of a plant 
operating on this principle provides valve 



£5 mechanism for tapping off the exhaust 
gases of an internal combustion e 



;4o 



r engine of 

the two or four-stroke type in two or more 
distinct stages during the period in which 
the^ said prases are being exhausted under 
their own pressure, by which term those 
gases are meant which are expelled before 
the piston returns upon its exhaust stroke 
in a four-cycle engine and the gases ex- 
pelled before admission of scavenging or 
'45 charging air in a two-stroke engine. The 
thus obtained different stages of the ex- 
haust gases of different pressures may be 
employed to drive separate turbines or 
separately fed sections of a single tur- 
50 bme and certain portions of the gases 
may be discharged directlv into- the atmo- 
sphere or into a chamber if desired 
together with the. residual exhaust gases 
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of the engine. 

Still, another known arrangement of an 
aggregate operating on this principle pro- 
vides for inlet and exhaust ports situated 
in the wall of the cylinder of an internal 
combustion engine of the two-stroke type 
where they will be uncovered by the 
piston towards the end of its outstroke 
and for an anxiKary exhaust port in the 
wall of the cylinder adjacent to the main 
exhaust port but where this port will be 
uncovered by the piston before this main 
exhaust port is uncovered to deliver the 
exhaust gas portion to be used for thermo- 
motive purposes to a turbine of suitable 
construction through a pipe communicat- 
ing with said auxiliary exhaust port. 

It is also known to "artificially increase 
the temperature in front of the exhaust 
txirbme associated with an internal com- 
bustion engine^ when the turbine is run- 
ning idle or at light loads, at least above 
condensation temperature of the water in 
the exhaust gases entering the turbine, 
for the purpose, for instance, of prevent- 
ing the formation of acids and the like, 
which would attack the various parts of 
the turbine. 

The object of the present invention is 
to avoid the use of exhaust turbines in 
association with the internal combustion 
engine for pre-compressing the charge, 
in order to avoid the drawback inherent to 
turbines in general which consists in the 
poor degree of efficiency of these machines 
when running* at light loads. This is 
accomplished according to the invention 
by providing a supercharger in the form 
of a rotary pump comprising both a motor 
part and a pumping part tor expanding 
the exhaust gas and for compressing the 
charging air respectively, wherebv in a 
known manner a portion of the exhaust 
gases is passed from the combustion cyKn- 
dersinto the atmosphere and only another 
portion of the exhaust gases of a higher 
pressure and leaving the cylinder wall 100 
through, separate apertures is utilized for 
generating energy in the motor part of 
said* pump, for pre-compressing the 
charge. 

By the use of a charging pump of this £05 
type considerable economy of space is ob- 



55 



60 



65 



70 



7o 



80 



85 



9Q 



95 



413,960. 



tained which, is essential for the super- 
charging means cf internal combustion 
. engines. Furthermore, a better recuper- 
ating effect of the residual thermal energy 
5 oi the exhaust gases is afforded,, as this 
type of pumps operates on the entire speed 
range entering into question . at a high 
degree of efficiency-. Moreover, due to the 
working pockets of this pump being alter- 
10 nately used for expanding the hot exhaust 
gases" and compressing the cold charging 
air, these pockets are periodically cooled, 
-while the provision of supplementary 
means for artificially increasing the teni- 
15 perature in front of -the pump when run- 
ning at light loads is unnecessary owing 
to the fore favorable construction of the 
rotary pump in this respect. 

In "the accompanying drawings several 
20 constructional forms of the invention are 
schematically illustrated by way of ex- 
ample only. 

In all the Figures of the drawing like 
numerals designate like parts. 
25 Figs. 1 and 2 show in a sectional eleva- 
tion and in plan a single acting two-stroke 
cycle internal combustion engine, em- 
bodying the invention. . 

Figs. 3 and 4 are similar views of an 
30 engine* of this kind but with a modified 
construction of the main charging pump 
and of the combustion cylinders. 

Eisrs. 5 and 6 depict in a sectional ele- 
vation a vertical arrangement of a charg- 
35 ing blower aggregrate according to the 
invention, and the m 

Figs. 7 and S illustrate in two similar 
views a- double acting* two-stroke cycle 
engine embodying the invention.^ 
[40 xhe engines embodying the invention 
are designated by 1, whereas 2 refers to 
the working pistons and 3 to the connect- 
ing rods thereof by means of which the 
r piston movements are transmitted to the 
£ 5 crank shaft 4. The reference numeral D 
represents the working or combustion 
cylinders which are shown to be six in 
number in Fig. 2. The sectional eleva- 
tion shown in Fig. 1 includes a section 
£° through one of the combustion cylinders, 
the water Jacket of the cylinder being 
omitted for the sake of clearness. The 
main charging pump 6 is in the form of a 
rotarv blower comprising slide blades 7 
£ 5 that 'are urged outwardly by action of 
centrifugal force and impelled by a drum 
8. The drum 8 is eccentrically mounted 
relatively to the casing in bearings 9. For 
sealinsr the drum carrier shaft in the 
60 longitudinal direction, stuffing boxes 10 
are -provided. 

The casing 11 of the mam charging 
pumo as well as the rotor S are adapted to 
be cooled bv a cooling medium. This 
65 medium enters the drum 8 via conduit 14 



and leaves the same again via conduit 13. 
The cooling medium for cooling the cas- 
ing 11 is admitted thereto through con- 
duit 14 to leave the same again through 
conduit 15. The main charging pump is 70 
so designed that the rotor S is horizontally 
offset to the left relatively to the casing 
11. The crescent-shaped spaced formed 
between the casing 11 and the drum S by 
the eccentric disposition of these parts is 75 
situated remote from the motor. 

The drum S rotates anticlockwise, so 
thai the upper half of the charging punip 
6 acts to compress the fresh charge for 
the motor and the lower half to expand SO 
the exhaust gases. In following the 
piston movement of the internal combus- 
tion engine during the expansion incid- 
ence, it M*ill be seen that during the 
downward movement of the piston the 35 
upper edge of the same uncovers the con- 
trol apertuTe 16 first. Due to this aper- 
ture being opened, the exhaust gases pass 
over to the expansion space IS ^of the 
charging pump through conduit 17 to ex- qq 
pand thereat. The exhaust gases then 
pass over in expanded condition to an ex- 
haust conduit 21 through apertures 20 in 
the casing 11. 

At this moment or shortly afterwards, 95 
lateral aperture* 22 of the casing 11 are 
uncovered for admitting scavenging air 
supplied by a ventilator 23. This air 
scavenges the crescent-shaped spaces most- 
remote from the internal combustion LOO 
engine, thus clearing them from exhaust 
gas residues. On the backside of the 
charging pump, further apertures 2-1 may 
be provided and the arrangement may be 
such that the exhaust gases are with- 105 
drawn from the crescent-shaped space by 
a suction ventilator 25 and forced into the 
exhaust conduit 21 also through an addi- 
tional conduit 26. In this manner it is 
possible to clear the crescent-shaped space 110 
from exhaust gas after expansion of the 
same and to refill these spaces with fresh 
charge, whereafter, on the further rota- 
tion of the rotor 8, this fresh charge is 
also compressed in the upper half of the ii5 
charging compressor 6. In order to per- 
mit pre-conipressing to different gas pres- 
sures at a high desrree of efficiency, auto- 
matic pressure relief valves 27 may be 
provided, on the compression side of the 120 
rctaiy main charging pump. Thus, if for 
example at a certain moment during the 
operation the pressure in the charging air 
in front of said valves is higher than that 
reigning in the working pocket of .*aid 125 
pump then passing by the backside of 
the. first of these back-pressure flaps 27, 
said flap remains closed. As, on the rotor 
of the main charging pump continuing its 
movement, the volumetric capacity of this i3C 
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working pocket decreases, the pressure in- 
side the latter increases thus adapting the 
charging air to open the next .succeeding 
one or one of a series of following back- 
5 pressure flaps for e ducting charging air 
by the own effort of this .air. The 
arrangement of the relief valves thus per- 
mits of regulating the pressure in the 
charging air, while at the same time that 
10 portion of this air having been expelled 
from the working pockets is prevented 
from flowing hack into the pockets, in 
order to prevent loss of energy from this 
source. 

15 According to the invention, the piston 
uncovers further apertures 28 in the wall 
of the cylinder at the end of the expan- 
sion period to discharge the low pres- 
sure portion of the combustion gases into 

20 the exhaust conduit 29 and from there 
into the exhaust conduit 21. 

Consequently, this portion of the gases 
is not utilised for generating energy in 
the charging pump. Shortly after the 

25 apertures 28 have been uncovered by the 
piston, inlet ports 30 are uncovered, by 
the descending piston. Through these 
ports 30 the pre-compressed fresh charge 
enters which arrives at these ports 30 

20 from the charging pump through conduit 
31. In all the conduits 17, 29 or 31 shut- 
off or non-return valves or the like as 
shown at 32, 33 and 34 in Pig. 1 may be 
included for preventing backing up of 

* exhaust g*as or fresh charge at an im- 
proper time in the direction towards the 
combustion cylinders or - the charging 
pump, or the exhaust conduit -respec- 
fcively. 

»* u In the embodiment as per the Figs. 3 
and 4, the rotor 8 is vertically offset rela- 
tively to the casing 11 of the charge pre- 
compressor towards above. Otherwise the 
construction of the charge pre-compressor 
and that of the conduction means connect- 
ing this compressor with the combustion 
cylinders are in principle the same. Simi- 
larly as in the embodiment shown in Fig. 
1, a two- stroke cycle engine is chosen 

*™ which comprises two rows of port slots, an 
upper row 35 and a lower row 30, for 
admission of charging air. The admis- 
sion from conduit 31 to the upper slots 
35 is controlled by a shut-off member, for 

■ example in the form of a back pressure, 
valve 3.6 as shown. 

These valves prevent exhaust gas of 
higher pressure from passing over to the 
charge admission conduit 31 during the 

$Q downward movement of the piston, as long 
as the pressure in the cylinder is still 
higher than that of the charging pres- 
sure in the conduit 31. The admission 
slots 30 and 35 are, however, differently 

p5 arr anged relatively to the exhaust slots 



2S, i.e. the border between the admission 
and exhaust regions extends transversely . 
to the axis of the machine. By this 
means it is possible to arrange the en- 
trance pipe studs 37 for the charge and the 70 
exhaust pipe studs 3S for the exhaust 
gases on the same side, that is, the side 
on which the charging blower is situated. 
In this manner the admission and ex- 
haust pipe arrangements between the com- *75 
bustion cylinders and the charging blower 
are simplified. 

In the Figs. 3 and 4, it will be further 
seen that the charging blower may be 
imparted an < additional driving impulse -80 
by the rotating parts of the engine, for 
example by means of a chain drive 39. 

The^Figs*. 5 and 6 show an embodiment 
wherein the charging blower 6 is arranged . 
vertically between two working cylinders. 85 
Otherwise the construction is similar to 
that disclosed in the Figs. 1 and 2. The 
drive of the auxiliary scavenging blower 
23, on the other hand is effected by means 
of a speed acceleration gear 40, 41 for 90 
increasing the speed of this blower. The 
correlation of a charging blower to but a 
few cylinders, for example two, is advan- 
tageous, when these cylinders generate a 
relatively great amount of power, with a G5 
view to simplifying the pipe arrangement. 

In the Figs. 7 and 8, a double acting 
two-stroke cycle engine is shown, wherein 
a horizontally disposed charging blower * 
is associated with four working cvlinders. 100 
The design is similar to that used for 
single acting engines, except that of the 
two exhaust ports 16 one is correlated to 
the upper side of the piston and the other 
to the lower side thereof, for conducting 165 
the exhaust gases through conduit 17 to 
the charging blower. ^ In this construc- 
tional example of the invention, in addi- 
tion to the shut-off valve 32, two back- ■ • 
pressure flaps 42 are inserted in this con- 1*0 
duit, for preventing "the exhaust gas pre- 
sent in the conduit 17 flowing' into the 
cylinder spaces at an improper time. The 
charging air is admitted to the cylinders . 
through the conduit 31 leading to" the en- 115 
trance slots 30 and 35 in a manner known 
per se .for two stroke cycle engines. The 
discharge of the low pressure exhaust gas 
into the exhaust gas conduit 21 is effected • 
through apertures 28. Otherwise the con- 120 
struction is equal to that shown in the 
Figs. 1 to 6. 

In every one of the embodiments shown, 
the blower means employed may be im- 
parted an additional driving impulse from 125 
the rotating parts of the internal combus- 
tion engine or from any other source of 
power, such as an electromotor or the 
like. 

In none of the embodiments a fuel in- 
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jection device is shown in the drawings ized by the fact that the exhaust gases 
to be arranged in the combustion eylin- leaving the charging pump and the ex- 
• ders, as this is considered .to be a matter haust gases immediately passing out of 



of course. Any suitable device of this 
* 5 kind can be used in connection with the 
invention. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
*. 10 be performed, I declare that what I claim 
is : — 

1. A two-stroke cycle internal com- 
bustion engine operating with p re-com- 
pressed charge, characterized by the fact 

15 that the expansion means for utilizing 
the exhaust gases and the compression 
means for compressing the charging air 
are. both arranged in one and the same 
charging pump in the form of a rotary 

"20 pump, whereby in a known manner a por- 
tion of the exhaust gases is passed from 
the combustion cylinders into the atmo 



the combustion cylinders are e ducted 
through a common exhaust conduit. . 50 

5. A two-stroke cycle internal comhus- 
tion engone operating with pre-compressed 
charge, according to claim 1, character- 
ized by the fact that the charging pump 

is situated on the level of the combustion 65 
cylinders and the high pressure part of "" 
this pump is directed towards the internal 
combustion engine. 

6. A two-stroke _ cycle internal combus- 
tion engine operating with pre-compressed 70 
charge, according to claim 1, character- ■ 
ized by the fact that tlie combustion 
cylinders are separated in respect of their 
inlet and exhaust slots into two parts 
situated on either side of the middle plane .75 
of the engine through the crank shaft " 
and that the conduction of the exhaust 



sphere and only another portion of the gases to the charging pump as well as the 
exhaust gases of a higher pressure and conduction of fresh charge from this pump 
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"25 leaving the cylinder wall through separ 
ate apertures is utilized for generating 
energy in the expansion part of said 
pump, for pre-compressing the charge. 
2, A two-stroke cycle internal com- 
30 bustion engine operating with pre-com- 
pressed charge, according to claim 1, 
characterized by the fact that in the ex- 
haust conduit, from the combustion cylin- 
der to the expansion part of the charg- 
ing- pump a control member is included 

which is opened during the period of _ w _. v _„ £ _ v . 

admission of the exhaust gases into the ized by; the fact thai a separate charging 
expansion part of the charging pump and pump is correlated to one or more com* 
thereupon is closed agaii, . bustion cylinders. 

m 3. A two-stroke cycle internal combus- 9. A two-stroke cycle internal combus- 
tion engine operating with, pre-compressed tion engine operating with pre-compressed 
charge, according to claim 1, character- charge, according to claim 1, character- 
ized by the fact that in the exhaust con- 1 '"" " " 
duit between the combustion cylinder and 
■£5 the expansion part of the charging pump 
in the vicinity of the combustion cylinder 
automatically closing shut-ofi members 
are included which are adapted to prevent 
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is effected on the same side of the engine. 

7. A two-stroke cycle internal combus- 
tion engine operating with pre-compressed 
charge, according to claim 1, character- 
ized by the fact that the entrance for the 
exhaust gases to the charging pump as • 
well as the exit for the fresh charge from 
this pump are situated on the side of this 
pump facing the engine. 

8. A two-stroke cycle internal combus- 
tion engine operating with pre-compressed 
charge, according to claim 5, character- 
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ized by the fact that for double acting 
internal combustion engines one and the 
same charging- pump Is used for both ifH) 
sides of the piston and that the exhaust 
gases and the fresh charge are passed to 
these sides through intercommunicating 



exhaust gas flowing back into the combus- conduits. 
50 tion cylinder during the scavenging and 10. A two-stroke cycle internal combus- i(J5 

charging periods as well as the compres- tion engine operating with pre-compressed " 

S1< 5 1 S A roke * . charge, substantiallv as described and 

m 4. A two-stroke^ cycle internal combus- illustrated in the accompanying drawings, 
tion engine operating with pre-compressed Dated this 16th dav of December, 1938' 
55 charge, according to claim 1, character- MARKS & CLERK *' 
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